Abstract To assess the impact of patient-provider communication on adherence to tamoxifen (TAM) and aromatase inhibitors (AIs) 36 months after breast cancer (BC) diagnosis in a low-income population of women. California statewide surveys were conducted among 921 low-income women with BC at 6, 18, and 36 months after BC diagnosis. A subset of 303 women with stage I-III BC who initiated hormone treatment after diagnosis was identified. Bivariate and multivariate logistic regression analyses were performed, and adjusted adherence rates were calculated. The main outcome measure was self-reported hormone use at 36 months after BC diagnosis and the chief independent variables were patient-centered communication after diagnosis by patient report as measured by the Consumer Assessment of Healthcare Providers and Systems (CAHPS) and patients' self-efficacy in patient-physician interactions (PEPPI). Overall adherence to TAM/AI was relatively high (88 %). Adjusted rates of adherence were 59 and 94 % for patients with the lowest versus highest scores on the CAHPS communication scale (AOR = 1.22, P = 0.006) and 72 versus 91 % for patients with the lowest and highest rating of PEPPI (AOR = 1.04, P = 0.04). Having at least one comorbid condition also increased the odds of adherence to hormonal therapy (AOR = 3.14, P = 0.03). Having no health insurance and experiencing side-effects from hormone treatment were barriers for adherence (AOR = 0.12, P = 0.001; AOR = 0.26, P = 0.003, respectively). Patientcentered communication and perceived self-efficacy in patient-physician interaction were significantly associated with patient adherence to ongoing TAM/AI therapy among low-income women with BC. Interventions on patient-provider communication may provide opportunities to improve patient outcomes in this vulnerable population.
Introduction
For women with hormone receptor-positive breast cancer (BC), long-term use of adjuvant hormone therapy for at least 5 years has been demonstrated to prevent disease relapse and improve disease free survival [1, 2] . However, adherence to adjuvant therapy among BC patients is a continuing challenge, especially among low-income women, given the barriers to accessing medical care that many experience [3] [4] [5] .
Despite its effectiveness, rates of adherence to hormone therapy among BC patients have been reported to be relatively low, ranging from 50 to 72 % [4, [6] [7] [8] [9] . Previous studies have identified a number of patient characteristics as predictors for non-adherence. Older, non-white, and unmarried women are less likely to be adherent to hormone therapy [4, 7, 10] . Comorbidity, higher tumor stage, prior receipt of adjuvant chemotherapy, hormone therapy adverse effects and patients' negative beliefs about hormone therapy have also been identified as being associated with nonadherence [4, 8, [11] [12] [13] [14] .
Some studies suggest that improved patient-physician communication may be a key to enhancing patient adherence to treatment [15] [16] [17] . Good communication between patient and physician might help patients overcome adherence barriers associated with a lack of understanding and appropriate information about hormone therapy. From the physician side, patient-centered communication involves exploring patients' ideas and concerns, and assesses and responds to their emotions and understanding [18, 19] . Studies have shown that patient-centered communication is associated with better patient outcomes [20] [21] [22] .
From the patient's side, self-efficacy in interacting with physicians, that is, their self confidence in being able to obtain medical information and attention regarding their chief medical concerns from physicians [23] , is also a key component in effective patient-physician communication.
Previous studies have shown low-income and racial/ethnic minority women are less likely to receive adjuvant treatment for BC and have a higher rate of discontinuation of treatment [3, 24, 25] . Research findings have suggested that disadvantaged patient populations receive suboptimal care in part due to less self-efficacy in interacting with physicians [26] [27] [28] . Therefore, it is possible that increased patient self-efficacy and sense of empowerment during the patient-physician encounter could result in higher adherence rates among vulnerable populations.
Few studies have investigated the impact of patientphysician communication on hormone therapy adherence among BC patients [10, 29, 30] . None, to our knowledge, among low-income populations. This study, of a defined population of low-income women with BC who initiated hormone treatment, assessed the impact of patient-physician communication on adherence at 3 years after BC diagnosis. A better understanding of the role of patient-physician communication, a malleable avenue for change, would permit the implementation of strategies to improve adherence to adjuvant hormone therapy in vulnerable populations.
Methods

Study sample
The details of the study design and sample have been described previously [31] . In brief, study participants were aged 18 years and older, newly diagnosed with BC and enrolled in the California Breast and Cervical Cancer Treatment Program (BCCTP) between February 2003, and September 2005. The BCCTP is funded in part by Medicaid and by the state of California to provide treatment for breast and cervical cancer for un-and under-insured, lowincome women (B200 % Federal Poverty Level).
Eligible women were first interviewed by phone in English or Spanish at 6 months, and then followed up at 18, and 36 months after their diagnosis of BC. The 6 month baseline interview specifically targeted patient demographic information and measures of patient selfefficacy in interacting with physicians, while the 18 and 36 month interviews focused on comprehensive measures of quality of care and quality of life. A total of 921 women out of 1,509 eligible women were initially recruited for the baseline interview at 6 months for a 61 % response rate. Compared with survey responders, non-responders were older (52 vs. 50 years, P \ 0.0001), more likely to be Asian/Pacific Islanders, and less likely to be Latina and whites (11.6, 37.6, 26.5 vs 7.4, 53.4, 31.7 %, respectively, P \ 0.05). Of the 921 women who participated in the first interview, response rates at 18 and 36 months were 86 % (N = 796) and 73 % (N = 669), respectively.
We obtained and abstracted detailed clinical information from patients' medical records at 18 months after BC diagnosis including clinical information about tumor characteristics, staging, and details of treatment. 800 (87 %) patients consented to the medical record review and we were able to successfully retrieve and abstract medical records for 97 % (N = 776) of this group. The inter-rater reliability between abstractors for data on BC characteristics and treatment data ranged from 0.68 to 1.00, indicating good to excellent agreement. Women who were eligible for hormone therapy were identified from the medical records with the following criteria: (1) stage I-III, (2) estrogen receptor positive or progesterone receptor positive BC, (3) tumor size greater than 1 cm or tumor involving the axillary lymph nodes, and (4) no recurrence of BC before 36 months. Among these, a total of 303 women who initiated tamoxifen/aromatase inhibitors for the first time subsequent to their initial cancer diagnosis were included in these analyses.
Measures
The main outcome variable was hormone use at 36 months after BC diagnosis. This variable was measured by patient self-report in the 36-month survey. The main independent variable was patient-centered communication by medical oncologists after diagnosis based upon patient report as measured by the Consumer Assessment of Healthcare Providers and Systems (CAHPS) [32] . The CAHPS survey is widely used to measure experiences of care and has wellestablished validity and reliability [32, 33] , which was assessed at the 18 month interview. The four questions assessing patient-centered communication were as follows:
(1) How often did the medical oncologist listen carefully to you? (2) How often did he/she explain things in a way you could understand? (3) How often did he/she show respect for what you had to say? (4) How often did he/she spend enough time with you? Response categories were based on a 4-point Likert scale: never, sometimes, usually, and always. The CAHPS sum scale has a range from 4 to 16, with higher scores indicating better patient-centered communication.
Cronbach's alpha for this scale was 0.94 in our study.
Other patient-physician communication independent variables were: (1) patient-perceived self-efficacy in patient-physician interactions (PEPPI), and (2) whether reasons for needing hormone therapy were specifically discussed by physicians. Both variables were measured from the 6 month baseline interview. Self-efficacy in patientphysician interactions was measured using the validated 5-item perceived efficacy in patient-physician interactions (PEPPI) questionnaire [34] . PEPPI measures patients' perceived ability to obtain needed medical information and attention to their chief medial concerns from physicians. The PEPPI sum scale has a range from 0 to 50, with higher scores indicating greater self-efficacy; Cronbach's alpha for this scale was 0.96.
Other independent and potentially confounding variables included tumor stage and side-effects from hormone treatment abstracted from the medical records. Patient sociodemographic characteristics, financial adequacy as measured by the question ''Do you have enough money to cover your needs?'', comorbidity as measured by the Katz et al. adaptation of the Charlson Comorbidity Index [35] were obtained from the 6 month patient self-report. Health insurance status at 36 months after BC diagnosis was also included in the analysis model. Language and acculturation can serve as significant barriers to optimal communication. Therefore among Latinas, language-based acculturation was determined by the five-item Marin Acculturation Scale [36] . ''More acculturated'' Latina was defined as being equally or more comfortable or conversant with English than Spanish; ''less acculturated'' was defined as being less comfortable or conversant with English than Spanish.
Data analysis
Among women who initiated hormone treatment after BC diagnosis, summary statistics, including means and percentages, were calculated to describe participants' demographic and clinical characteristics and scores on communication and other independent variables. Bivariate relationships between outcome and independent variables were assessed using unadjusted logistic regression models. A multivariate logistic regression model was then fit to investigate correlates of hormone use at 36 months after BC diagnosis, controlling for potential confounders. Potential interactions between patient-centered communication and side-effects, insurance status and ethnicity were assessed in the multivariate analyses. Adjusted adherence rates were also calculated controlling for all other continuous covariates held at their mean value and the modal response for categorical covariates. Multicollinearity was examined for all independent variables and was found not to be a problem. The Hosmer-Lemeshow test indicated adequate fit of the multivariate logistic regression model.
All statistical analyses were conducted using SAS, version 9.1; two-sided alpha levels with P values \0.05 were considered statistically significant.
Results
Descriptive statistics Table 1 shows the descriptive statistics of the sample. The sample was predominately less-acculturated Latinas (49 %), with whites accounting for approximately one-third (34 %). The average age was approximately 51 years. The majority of the population reported financial hardship (60 %) and about 41 % had not graduated from high school. Slightly over half were married or partnered. About 73 % of the sample had discussed the use of hormone therapy with one or more physicians. Most women reported use of hormone therapy at 36 months after BC diagnosis (88 %) and over one-third (36 %) had experienced side-effects from the hormone treatment. With respect to medical characteristics, about one-third of the sample had at least one comorbidity and the majority of women were diagnosed either with stage II or stage III BC (70 %). About 45 % of the patients underwent mastectomy, about one-third had received radiation therapy, and more than 75 % of the patients reported receipt of adjuvant chemotherapy.
Factors associated with hormone use at 36 months after BC diagnosis
In the bivariate analyses (results not shown), being a lessacculturated Latina was positively associated with greater hormone treatment adherence at 36 months after BC diagnosis (OR = 4.8, P = 0.0003). Both patient-centered communication and PEPPI had positive impacts on adherence (OR = 1.11, P = 0.054; OR = 1.03, P = 0.064, respectively); while experiencing side-effects from hormone treatment had a negative impact on adherence (OR = 0.29, P = 0.0009). Table 2 presents the results of the multivariate regression models and the adjusted adherence rates. Having at least one significant comorbidity was positively associated with hormone treatment adherence (AOR = 3.14, P = 0.03). Less-acculturated Latinas were much more likely to adhere to hormone treatment than whites (AOR = 9.08, P = 0.001). However, women who experienced side-effects from hormone treatment were less likely to use hormone pills at 36 months after BC diagnosis compared to those who did not have side-effects (AOR = 0.26, P = 0.003). Not having health insurance was a major barrier for hormone treatment adherence (AOR = 0.12, P = 0.001). The adjusted proportion of women without health insurance taking hormone therapy at 36 months was 56, vs. 91 % for women with health insurance.
After controlling for potential confounders, greater patient-centered communication from oncologists at 18 months post-diagnosis positively predicted ongoing use of hormone therapy at 36 months after BC diagnosis (AOR = 1.22, P = 0.006). For example, controlling for other covariates, a rating of 4 on the CAHPS communication scale was associated with a 59 % adherence rate as compared with 94 % for a rating of 16. Patients with greater self-efficacy in patient-physician interactions were also more likely to be adherent to hormone treatment (AOR = 1.04, P = 0.04). Adjusted rates of adherence were 72 vs. 91 % for women with the lowest and highest rating of perceived self-efficacy (Table 2) . No interaction effects were observed between patient-centered communication and insurance, side-effects, or ethnicity.
Age, educational level, marital status, tumor stage, and treatment received for BC were not significant correlates of hormone adherence at 36 months after BC diagnosis. Also, discussion with physicians about why hormone therapy would be needed did not have an impact on hormone adherence among this population.
Discussion
Patient-centered care is an important benchmark for quality of healthcare, and communication has been identified as a key to achieving patient-centered care [18, 19, 21] . Communication between BC patients and their physicians in our study population might be particularly challenging, given the fact that the majority of the study population consisted of a less-acculturated ethnic minority with language barriers known to have less self-efficacy in patient-physician interactions compared to other populations [23] . This is one of the first studies focusing on the role that patient-centered communication played in adjuvant hormone therapy adherence in a low-income population. This study is also particularly notable for its large Latina representation, allowing a close examination of an important patient outcome in the largest racial/ethnic minority group in the US [37] , about which little is known.
Overall, self-reported use of TAM/AI at 3 years was relatively high (88 %) in our study population and compares favorably to other recent studies. Partridge et al. reported adherence of 82-88 % in the first year and 62-79 % in year 3 in three commercially insured populations, and most of the women who were non-adherent were found to have discontinued therapy [38] . Kahn et al., reported that at 4 years, 79 % of women with early stage BC were still taking hormonal therapy [10] , while Hershman et al. [39] found that by 4.5 years, 68 % of women with early stage BC treated in the Kaiser Permanente of Northern California health system were continuing therapy. Hershman et al. found that the estimated survival at 10 years was 81 % for women who continued adjuvant hormonal therapy compared with 74 % for those who discontinued [9] . Extrapolating from these data, not withstanding the more advanced disease in the BCCPT cohort, given their higher than expected adherence rate at 3 years, the women in our study may have better outcomes than might be otherwise expected.
The positive impact of patient-centered communication on adherence from our study is consistent with Kahn et al.'s [10] study showing patient-centered care as a positive predictor of patient adherence to ongoing tamoxifen use among women with BC in a general population. This result is also consistent with prior literature demonstrating improvement in patient outcomes such as better cancer care and reduced symptom burden with the use of patient-centered communication [20] [21] [22] . This type of communication might be particularly needed to deliver care among a population with language barriers and less confidence in their ability to get their physicians to attend to their health concerns than other populations [40, 41] . Studies show that patients report difficulties in communicating with physicians such as the physician not listening to their concerns, caring about their problems, or providing enough information about their treatment [42] [43] [44] . By showing respect to patients, spending enough time with patients, listening carefully to patients' questions, and explaining things in a manner that the patient can understand, patient-centered communication may help address patients' concerns and achieve better clinical outcomes. A recent study has shown that patients were less likely to have tamoxifen treatment interruptions if they were given chances to ask questions about treatment at diagnosis [45] .
Findings from the current study indicate that patients with higher perceived self-efficacy in interacting with physicians had greater odds of use of hormone at 3 years after BC diagnosis. This finding consistently supports the concept that self-efficacy in interacting with physicians is positively associated with many positive BC outcomes in vulnerable populations [26] [27] [28] . Women with greater self-efficacy may be able to solicit and incorporate information that is personalized to their particular informational and psychosocial needs for decision-making about hormone therapy.
As expected, hormone therapy discontinuation rates were significantly greater among women those physicians documented side-effects. Although TAM and AIs are generally well tolerated, associated adverse effects include vasomotor symptoms and gynecologic problems [46] . Side-effects have been reported as major reasons for hormone therapy non-adherence in many studies [10, 12, 47] . Grunfeld et al. [14] showed that about one-fifth of women discontinued tamoxifen therapy within the 3-year follow up because of side-effects. However, patients are more likely to be adherent to the hormone therapy if they are well informed about the side-effects before the treatment initiated, underscoring the need for effective patient-physician communication [10] . Findings on the impact of comorbidities on hormone therapy adherence have been mixed. Some studies found that having one or more comorbidities was not a predictor of adherence [9, 10] ; while other findings indicated that the presence of a comorbidity was predictive of continuous use of hormone therapy [4] . In our study, women with at least one comorbidity were more likely to be adherent to the therapy than those without any comorbidities. Some researchers suggest that patients taking more than one prescription medication may have developed routines to promote adherence [8] . Also, patients with comorbidities might have more contact with the healthcare system and receive more support for taking medications as prescribed.
Interestingly, less-acculturated Latinas were significantly more likely than whites to remain on hormone therapy 3 years after the BC diagnosis. This finding is in contradistinction to research indicating that racial/ethnic minority BC patients tend to have poorer medication adherence rates than whites [48] [49] [50] . Specific to hormone therapy, African Americans have been shown to have lower adherence rates [39] . Less-acculturated Latinas have been found to be particularly fearful of BC recurrence compared to whites [51] , and this may have driven adherence rates higher. Another possible explanation might be that healthcare providers may be more likely to spend time to discuss hormone treatment with patients or use culturally and linguistically competent approaches to communicate with patients when patients' language and cultural differences are apparent. In addition, patient beliefs about the risk and benefits of hormone use have been shown to be predictive of adherence [11, 14] . Although we were unable to evaluate it in this study, there may be differences in these beliefs related to race/ethnicity. Further research is needed to explore the contributing factors to the ethnic variation in adherence found in this study.
Not surprising, health insurance status had a great impact on the continuity of therapy at 36 months after BC diagnosis. Having insurance, in general, is an important facilitator of access to healthcare. Our finding mirrors the previous literature findings on lack of insurance as a barrier for treatment adherence [52, 53] . Indeed, the relatively high rate of adjuvant hormone treatment adherence in our population might reflect in part the facilitated access to care for un-or underinsured women by virtue of enrollment into the BCCTP program. However, our study raises key questions regarding the degree of patient-centered communication that is needed to improve cancer treatment adherence even in a safety-net healthcare system. Healthcare providers should be aware of the power that patient-centered communication has in enhancing hormone therapy adherence among vulnerable populations.
Several limitations to this study should be noted. Because the sample was comprised of low-income, medically underserved women in a specific Medicaid BC treatment program in California, generalizability of the findings to other low-income populations may be limited. Also, generalizability to other Latina populations other than Mexican Americans may be limited due to their predominance in the California Latino population [54] . Third, although we achieved a 61 % response rate, the differences between responders and non-responders in terms of age and race/ethnicity might potentially have biased the observed results if non-responders were less likely to be adherent to hormone therapy. However, our response rate is comparable to other similar studies [55, 56] , and recent studies revealed that even if differences exist between respondents and non-respondents, lower response rates do not necessarily bias results [57, 58] . Fourth, since adherence was measured by patient self-report, the high adherence rate may have been affected by social desirability response bias. However, a recent published paper on this study population reported that self-reporting of key treatment and prognostic information is relatively accurate among these low-income women with BC [59] .
Taken together, this study's results suggest that adherence to hormone therapy among low-income, medically underserved women with BC could be enhanced by targeted interventions aimed at increasing patient-centered communication and by attention to side-effects from the treatment. In addition, future research would be helpful in identifying the underlying cultural factors that contribute to ethnic variation in cancer treatment adherence.
